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(54) LOW SPECIFIC GRAVITY SILICA-CARRYING CATALYST 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-flow silica-carrying 
catalyst, which is utilized in the course of producing an unsaturated 
nitrile by a vapor phase catalytic oxidation reaction of ammonia with 
propane or isobutane or producing an unsaturated carboxylic acid by a 
vapor phase catalytic oxidation reaction, maintaining the reaction 
performance of at least equal to that of conventional silica-carrying 
catalysts, and to provide a method for preparing the silica-carrying 
catalyst. 

SOLUTION: This silica-carrying catalyst contains Mo, V, Sb and Nb as 
constituent components, is supported by silica of 20-60 wt.%, and 
satisfies a pore volume of 0.15 cm3/g or more. This method for 
preparing the catalyst uses a powdery silica of an average primary 
particle diameter of 50 nm or less as at least a part of silica raw 
materials. 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's 
decision of rejection] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAyGaGQgDA414219362... 2005/08/12 



Searching PAJ 



2/2 ^— V 



[Kind of final disposal of application 
other than the examiner's decision 
of rejection or application 
converted registration] 

[Date of final disposal for 
application] 

[Patent number] 
[Date of registration] 
[Number of appeal against 
examiner's decision of rejection] 
[Date of requesting appeal against 
examiner's decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9. ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAyGaGQgDA41 421 9362... 2005/08/1 2 



(19)H*H#fW? (JP) (12) H *£p ^ ^ (A) (11)#1«UB&W#^ 

#^2002 -219362 
(P2002-219362A) 
(43)&IS 0 ¥/£U^ 8^ 6 0 (2002. 8. 6) 



(51) IntCL 7 
B 0 1 J 23/28 
35/10 
37/08 

// C 0 7 B 61/00 
C 0 7 C 253/24 



3 0 1 
3 0 0 



FI r-?n-r(##) 
B 0 1 J 23/28 Z 4 G 0 6 9 

35/10 301G 4H006 
37/08 4 H 0 3 9 

C 0 7 B 61/00 3 0 0 
C 0 7 C 253/24 

3cfs# m^moymo ol (± 15 h) m&m\zm< 





1fS200l-l5308(P200l 


-15308) 


(71)tHKA 


000000033 












(22)tama 


¥J*13$e IM24B (2001. 


1.24) 




*RJ&*|gTtf;|fcK2£aSt 1 TI 2 # 6 








(72)5!W# 












H0J^2&«^a3T113#l mitim 






























HlWfe&»:rtrS}a3TI13#l l&fcfm 























(54) [fgW©^] ffiifcfi->>J*fi^»ISE 



(57) [9*j] 

Mo. V. Sb. Nb^«»iT5 
->';*ffi}fS!Blt&ot, 2 0-6 011%O->')*(C 
tHJ#3nrt,JSCi v fc^O^USfSt^O. 15cm 3 

5 0 n m«T©i(*^ V * U ftWLWO'prj; < 



(2) 

1 

TE(a), (b) ; (c) ©gMi/ctv;^ 

(a) nas; ( i ) rssn^^MMWuti^c 

£ 0 

Mo a V a S b>Nb c Z d 0„ (I) 

ZteW, C r , T i , A L Ta v Zr, H 10 
f, Mn, Re, Fe, Ru, Co, Rh, Ni, P 
d, Pt, Cu, Agr, Zn, B, Ga, In, Ge, 
Sn, P, Pb, B i , Y, #±£SiX*sJ:&TJi'*V 
±3H^JR^6iH«nSii>& < <b 1 «CD7c3RS:a-r. 
a, b, c, dfccfcO'niiMo, llf^/c^IW 

a, b, c, dte§*0. l^a^K 0. 0 
l^b^O. 6, 0. Ol^c^O. 3, O^d^li? 

^Jtr&s. ) 

(b ) a ( i ) r^s*ii^»5R*w-rswb»^, 20 

(c) »Ug*^0. 1 5 craVgHiWCio 
*£tC:fcl>T, ^ 1 #C*MH£j&* 5 0 n mJaTT*£8Jf* 

^ y # * y # mm <o —3$ * /c « m^ci^ 
»i -r * v y *f^«a«(D«jfi*s. 30 
[it 3 ] is y # y 1 0 it%« 

[»«3B4] flM*^y/7-a>«]t«3W, 0. 2g/c 
m 3 «TT?* * C i *W$k tTZtmm 2£Mt3 tela 

«©^> y #fflj$j^©«js#ffi. 

y *aj*«jK©«aE^ 0 
•?AiMfc«ifc*«rst/y ^S^fcfciSta*, TIB^C; ( I ) 

^y*ffl»««©«a*a. 

Mo.V, S b b Nb c Z d O n ( I ) 

ZttW, Cr, Ti, A I, Ta, Zr, H 
f, Mn, Re, Fe, Ru, Co, Rh, Ni, P 
d, Pt, Cu, A g , Zn,B, G a , In, Ge, 
Sn, P, Pb, Bi, Y, #±ffl7c3RtecfcVr;U^y 

±aAiiB*>6a«ti4ii>a < <t 1 «©7c***-r 0 50 
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a, b, c, dWtfnttMo, 1 JKiP*fc *)<DM=flt 
*SIU a, b, c, d**&*0, l^a^l, 0. 0 
l^b^O. 6, 0. Ol^c^O. 3, O^d^lt 

^JbbT>&£ 0 ) 

5 0 0 °C- 7 0 0 -CrSBflE-r 4XS*WT S C £ *W$k 

>^K^bJSJScccfcoT^«aw^ h yji/*«3t-r suffice 

[0 00 1] 

>, ^*^*d*-rs^y*fflj#««fii, fcj:^>y* 
^*»K*ffli*fc^Ffla«i^. h y^*/t«^fiasi*^>K> 

[0 00 2 ] 

7Z&<DTl5l>7tmxffil&2tl, stc^mu- h yju^is 
«I^^?K>KCDiSJR*, flJl*3Wtt:«KJi»c*M o - V - S 

- h y jMDtm&w* mm^9 -157241 ^$g, 

«fPB¥1 0 -2 8 8 6 2^£M. ¥?m¥~l 0-8166 
0^$g, 1 0 -3 1 0 5 3 9 ^fg, «f P3^P 1 

0-3 3 0 34 3#£fg, IWBT 1 1 -42 4 3 4^ 
$6, 1 1 -4 3 3 1 4#<2>#R, 11-57 

4 7 9^-<2>fB, «fBBT 1 1 -2 6 37 4 5^<£$g, #M 
2 0 00 - 1 4 64#&*L ^132 0 0 0- 1 4 3 2 4 
4^$B, WR2 0 0 0 - 0 7 0 7 1 4-92HHL 4*M2 
000-093796 #^$R, $RH4$ft3?6 . 0 4 3, 

i 8 5#0j*ffls^c mm&*mi>tc^mm*>\,7$> 

m<DWl&Jom^ «pH¥9 - 3 1 6 0 2 3#M, #13 
¥1 0- 1 1 8 49 1 «RfBB¥ 1 0 - 1 2 0 6 1 

m&n, ftfflw- io-i 3 7 5 8 5#^$r, wmw- 1 



/ 



(3) 

3 

0 - 2 3 0 1 6 4-5f££K, ftmW- 1 1 -2 8 56 37^- 

nmw- 1 1 - 3 4 3 2 6 1 ^<&m. nm2 0 0 0 

-5 1 6 9 3-5f£#g, 1-343262 

*L «pH¥ 1 0 -3 6 3 1 1 #fi«L WHT 10-45 

6 6 4^&n, *bpf9 ~ 2 7 8 6 8 &mw- 

10-1281 1 2#fi#B*CCH*Stin^4. 

[ooo3] y'u^>x^^vy^xD^mmmr>^ 

iftKr**. fCT)ttjS^g^#^-r^< ^yatcffij* 

[0 00 41 ^fH^F 8-141401 tt, fi§3< 

®%&t?mim<Dis y *m&i&M*v. mtm&i. 2g 

S6WcfBtt$nn»-5©«. jSitS^O. 8 7-0. 9 
7g/cm 5 ^^ Mo-V-Te-NbS®vV* 
m$%m<Dfr~C&Z> 0 Mo-V-Sb-Nb^i/'J^ 
fflWttWTC. *E?LS1S#0. 1 5 cm 3 /gJi(±r£>£ 

^'^amjiW^^i^ »^©M6«rM:v y 

*6©ffi5SKJ:fttf v Mo - V-S b -Nb^tD^y 
^ffl^FM«OS83t«:*5l>r, i^JtimmtLXUViJ^ 30 
;U£fflt>/ct§^U*, JHRLSW^O. 1 5 cm J /g« 

[0005] g/c ±e«[M(cieii^oMMtx& u 

Mo - V-Te -Nb»<D*>y#fflJ#«i« 
6 -28 5 3 7 2#£r$B, #R§¥7 - 1 4 4 1 3 2-^fi 
*L W8 - 2 2 5 5 0 6#^«, !W8- 1 4 1 

4 0 1 *WB¥8 - 5 7 3 1 9#£$g, WHT 1 
0-2 8 8 6 2 ^fg, #m§^ 1 0-8 1 6 60^ 

*L «fBW 1 1 -4 243 4#fi*L »H¥ 1 1 -4 7 40 

5 9 8*£**L «fHT 1 1 -2 3 9 2 7 5^£^P£) , 
V - S b 3h<Dis »; #t§fS)i*$K (WMPF 1 - 2 6 8 6 6 8 
#&«L «FBfl¥2 - 2 8 7 m&n. W2- 1 1 1 
4 4 4#£r$K, W2 - 2 5 8 0 6 5 

4-27 526 6^18, «f5S¥5 - 2 9 3 37 4ffi 
«L - 2 9 0 0 5 8^*8, 10-27 

2 3 6 2 -SfSHffi, *SHJ¥ 1 1 - 3 1 0 5 6 2 4KttR«) 

[0 00 6] cn60*WSSO»Jfi*ffiiL/r, ±1251 

WU£>- y #m*4£ uty y # vou*^* c t^g^ so 
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[0007] 

^ v :/* >a>«ffl»Jttr >*BWfcJRj£cc <fc o 
T^ts*a~ h y , £ tsj£cc o r 

^Ml^iiif^cir^^o */c, »^y*7jHJ* 

[0 00 8] 

ffl^;u^>^^-r-Sl^ccfflc^*y^f c > v 

^a, r>^*>. -*^*st?^y*fflf#^©«jfi 

^SSrSiKfltt* ^ 1 bOnm^X 

KW^'J^^i^cir, *ffl?Lga^o. 1 
ScmVgai^^i/'J *ffi«F«*JSIt*»J6-C # ^> C 

[0009] -r&^%. 

1 . ^D^ifciwv^ >^mtBSS4r > *^{b 
SJJttCcfc o T^f^fi]^ h y £ 3fe««tB«JlfM^fcSJ£ 
«c«fcor^^*;u^>M*«Jfir4l««cffl^4, TIB 

(a ) . ( b ) , ( c ) ©efl=*»fcr-> y ^fif#st 

(a) TIB3S; ( I ) ^^n^fiSM^WOtl^C 

Mo.V.S b b Nb c Z d O n ( I ) 

(SC*. Z«W, Cr, TL AK Ta, Zr, H 

f k Mn. Re, Fe, Ru. Co, Rh, Ni, P 

d. Pt, Cu, Ag t Zn v B, Ga ( In v Ge, 

Sn, P, Pb, Bi, Y, *±»tc**5 J: 2>*T y 

±a^jn^6atf*is^>sc< i «> i «otc***t. 

a, b, c, dfci^nttMo/ 1 ^^/c 0<D^T-it 
a, b, c, dti§^0. l^a^K 0. 0 
l^b^O. 6, 0. Ol^c^O. 3, O^d^lt 

■?Jtt?*4. ) 

[ooio] (b)S(i)r^?n^MMWi* 
SBMttta*. 2 o-6 oii%cD->»; * tce^F g nri^ 

(c) ffl?LSS*50. I 5 cm J /g«±r*^^Cc!: 0 



10 



20 



[0011)3. > y *JW**J«M*S/ y 1 0M 

4. y #©*Jt*#, 0. 2g/cm 3 ^T"C 

*^)Ci i "T £ 2 * /c« 3 (Cia«CD-> y # ffi^fct 

Ci£#ifciiT6 2, 3*fctt4Kffi*8<D^y#^ft4 
6 . *^f>if fcftfc J: a?/ * /c «y <t^')AHt 

ty*^mrzu*)i3mmm&. tib^c ( i ) xmztx 

SftiiTi 2 -5 <Dli-S**i*^clBt80^y #tU$fl4$£ 

O rt ( I ) 
T i , A 1 , Ta 
Ru, Co. Rh 
Zn, B, Ga, 
Y. #±ffl7n3R*5i:tfT^*y 

a, b, c, d^O'n«Mo, 1 M^-frfc *) (Djfj&tt 
Sr^U a, b, c, cH£&*0. l£a£l, 0. 0 
l^b^O. 6, 0. OUc^O, 3. O^d^ir 

c o o i 2 ] 7 . mmmicmm&^&KiitfxwwM 

Tv 5 0 O-C-7 0 0W«lSt5ISSr*«Ci* 
ftftR i T & 2 — 6 <D I > Tti IB fgflD zs y # ej^ftBK© 

8 . 2-7 ©li-rn^tcgstt©^ y ^srf^o^ 
*ffir«jS3nfc^ y ^sf#«*^, 

9 . a / * > £ /c « ^ v ^ * > ©mtgJgM r > ^m< t 
m&tcjz^x^mu- h y;u*«(®-r^ffi«:fe^T. 

1 £ fctt 8 telB**0>S> y #^ftB8t*:/B<,> £ C i 

% >y*oii%= i 

[0 0 16] (c) ICMLXmMTZ. IKFUgfltttO. 
15cm J /g«itO. 8 0cm 3 /gt(Tr'*0, » 
£O<«:0. 2 0cmVg«J:-eO. 60cmVga 

Sttfttt#JBK, 0. 8 0cmVgJ:0^l^)lM 50 



Mo.V.S b b Nb c Z d 
Z«W, C r , 
f , Mn, Re, Fe, 
d, Pt, Cu, Ag, 
Sn, P, Pb, B i , 



( I ) 

A K Ta, Z r , H 
Co, Rh, N i , P 
B, Ga, In, Ge, 



Mo a V B S b b Nb c Z c 
(S;*, Z«W, C r , 
f\ Mn, Re, F e, 
d, P t , Cu, A g\ 
Sn, P, Pb, B i , 



(4) ftm 2 0 0 2 - 2 1 9 3 6 2 

6 

[0013] «T\ *«M*»»ie«:»93-r-5. *&W<D 
xmftfimte. TIB ( a ) , ( b ) , ( c ) <DSft 

«rri/c-r^> y #fflf$««rc*s. 

(a) TffiS; ( i ) r^^nMMMWirc^c 

io 

O n 
T i , 
Ru, 
Z n, 

Y, #±S7n**Jcfc^TJl/* y 

±a^js^e>a«n^>^ < i i> 1 acoTnjR^ar. 

a, b, c, dfciVnliMo, 1 M-?-*fc 0 (OM^it 
£SIU a, b, c, dte&*0. l^a^l, 0. 0 
l^b^O. 6, 0. OUc^O. 3, O^d^ir 

*kbX&Z> 0 ) 

(b ) ±tas ( i > xm^n^mm^m-r^mitm 

2 0-6 0Wm%<DisV*t f Cim$tlX\<>2>C£ o 

(c) mnmM^o. i5cmVgH±wci 0 

[0014] (a) trCmLXI&WTZ. Z«Jf*L< 

AL Ge, Sn, Zr, W, Ti, Cr v Ta, 
Re, B, In, P, Bi, Y, #iJR7c3R*6»«ti 
S4>*< ife 1S(D7C*-C*S 0 alijffSKIJO. 1 
^a^O. 5, <i:OW^L<«0. 15^a^0. 4t 
b»»*L<«0. l^b^O. 4, ctO$?^U 
<«0. 13^b^0. 3r*J B c«»*L<«0. 
02^c^0. 2, J:0»SU<»0. 03^c^0. 
15«^ 0 d«W^L<«0^d^0. 5, cfcO»^ 
U<«0. OUd^O. 3t*S. W^U<«a<b 

[00 15] (b) tcMursttlB-r^. ( I ) XfftZ 
5 o sft%^> y ^fcs^snn^c i*s«FCc» 

> y 2 0 11% J: 9 4>fcc » i M^O^g^ < ft 

^ 0 afcvy*©ii%», ( i ) ao^fc«5©fia* 
wi, ->y^o«t*w2ior v tibcds (i 

xmm$tiZ> a Wilt f±ii*«flEittii*^BI«»(D 
0 0 XW2/ (W 1 +W2) (II) 



. Z r , H 
. N i , P 
In, Ge, 



30 



40 



(5) 

7 

[0017] >^>;/ Or iffl?L 

[ooi8] ftwjt it, mmrnom i , H3 , itis 

(r>«4. #«f £L< &*9 0- 1 

[0019] m&mmtte. mm 1 5 o«r«ft^»<D^ 
(=*M-f/^x ioo) 

6, B*titfg«L -T^^^^^CD lOM^t/clA 30 

mx$>z> 0 

[0 02 0] y /7ffl^FftHK« k tlHTUSflt** 

0. 1 5 cm 3 /gfcLLT&&<DT\ ^>y^fB^SBg 

R-f U #fflf#j^<D*JtS# i . Og/c 

ro J «T"C*S. — jffl?Ugg**0. 1 5 cm 3 /** 

Sttl. 0g/cm 3 HTi^f)^ a CCT*iffli 
^■T&cDtt, S^J*j^^fciiT^y*ffljfi4JS?&5B 40 

So 

[002 1 ) 4*$. 5^y*fflf*il«|(3D«Jt»D (g/c 
m 3 ) U x glV (cm 3 ) ^iE5SCCt>^^rc^S«)2 5 
cm^X^'Jy^ (MMm2 1mm) «C % '>y^7ffl 
^t&*^«0fc<h*©MW (g) iPhJKR ( I I 

I ) CCJ:oTlfLfcH£ft£ 0 
D = W/V (III) 

> y #ffi&fi**»3fc««W ( g ) B7© 
(a) tc^rrj: 5tto- H*^(DTfflS* 5 ^x->y 50 
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^ y > * 6 > y #ffi&fl*j£#*-&ft s «fc ^ tc & o /c 

±U i7© (b) $C7jVr<fc3K:27* 

[0022] c<dkl ^^^y>y-cc«tt**^itft 
rii*^y^fflj*ttJK*^^*'ri^5feu/c©%, ^y# 
6 c #> S'J^ o x ** i i /c y x ^ y > # - <d it * § i< 

£ 0 COf^J|IS:2ia«0iB0*<C>^ffl*W (fir) <ht 
So y #ffiJ3»«£K: K-^tt©JWBJ< &£0TflS 

1. 0 g/cm 3 £ITi/M <tt*3&>febft&C^, ^ 

nafwati/ry x ^> y > #-^<D3tmm&w&> u 

[0 0 2 3 ] *&m<D*s y *ffl«F««C«{Jfi^ffi 

sBRtcffl , y ?^mmte <t oy^/c«^-t ^ 

r, W1MW5 0 n m«T-C*4»tt^ y ^7^: 

[0 0 2 4] ->y^7tc«, nug-caa^^y*, 
^ >; ^^©aiHttotti* <!: 5^ (Sn D D «iOT: 

ft. *mn<Dis v xmrnmnmrnxmcto^xte. ^ 

1 ^Ctt-¥«*S 5 0 n m«K'* £SH*:> Vil^Vil 

m$<D— m&tcte±$i£isxm<<>xwi&$tiz>o *px& 

mbfV XtisVXVfr&M^LXm^ZC o 

±$")#JSmtcttl,X. 1 0-9 01t%^0, &v) 

b< tt2 5-6 01i%r^^> o 
[0 0 2 5 ] CCr^BJite:, 51i%©IM<bl 
fc£:#CCj&BA = 6 0 0 n mXOVgtfb&A (=log 10 
(l./l>)>0. 5r*^ttJ»*Jgr. LttASf* 
ItaiUfc*©atSr*«3, ilS l cmO^ 
38-feJb«:**Atirjlwesti*. ^y*^uilM*5/«; 
^7(DiS t » tt s > y ^7 V^U^m^ 2 «1 OCJ: oty 'J^70 
l ^ttT-IB©»««WttH3%*«: J: o r l ^tt^©«JR 



(6) 



ur, y y *© 1 #tt^tt*jRiS* 

[0 0 2 6 ] y *©TO 1 Jfctt-WHi. 5 0 n m 

WTO. 1 nm«±r*SC:i*s»*L/<, M6C»*0 
< » 3 0 n mHTO . 5 n mtlitfc 0 , # CCfiF * U < 
«15n m«T 1 n m«±"C*4. 1 W&f-Wttm. 10 

mJ:^*^i, »*^y*©assp*tcj*ur. «LS 

8W)iftA:©K^l^/h3 < . SfcO. lnmi9/hSC» 

[ 0 0 2 7 ] y ^©fttUItt, 0. OOlg/c 

m a J£LtO. 2g/cm 3 «TWJK, EK#*L< 
BO. 0 0 5g/cm 3 W0. U/cm 3 am 
«FCC»a5L<«0. OU/cm 3 KiO, 05g 
/cm J HTt^,^ «»^y*(Z>¥^l^tt^a, « 20 

©<&*D©*ffi (Indutrial and Engi 
neering Chemistry 5 It 232 
( 1 95 9^) , AngwandteCherai e 7* 

c= [ (sg»if) / mmmm 
[0029] ?T>m\M%>&v/it 

V-SblW, Mo-V-Te-Nb,« Mo- 

v - s b - n b m&m t^-otcmitrnzzs v Mctmu 

xmbtizisv ximMMx$>z> 0 tpxbmtt ( I ) 30 
rS?ni>^»Wt^Mo -V-S b-Nb«K 

y y xtmnmtmtt 

[0 0 3 0 ] isVXmt$fim(<Z^£tl2 > Zsyjj&te s is 

0, 3 on%- 5 5SS%o^y^cctaj^$nri^ 

6 0SS%<fc9^l><tjKR*Wg< , S/'J*#2 011 

fi^*TO«*K«^»**d*«cl^^*H«T, 5 0 
0 e C-7 0 0°C, »JU<«5 7 0 9 C-6 5 0'Cr« 

«cC^x»H«Ti«a«BBRi»*ffi-T«J3eOT 1 0 0 
0 p p mfeTF'C*<&o 

[0 0 3 1 ] *»H©^y *ffl}#ftBK«:«JS-rSfc«><b 

<t^-c#4„ ■=ey^f r >JR*4ior«, 
>^T>^e^^A > -ty ^-f^awt^ -fcy^f^K, 
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*2* 7 44 ( 1 9 60^) , Chem. Ing.Te 
chn. 48i 922 ( 1 9 7 6«, Encycl 
opadie der Techni schen Ch 
emie 4 Aufl. 2 1* 46 2 ( 1 9 8 2 
0$7ia^ft^tt*^P^ No. 17 
AEROS I L(DS*#tt^) £JSl>£C <h#-C£& 

mmm* 0**01**900^1 ooo 

[0028] *mi<Di?mtc£^xm&zfttci'Vxm 
m^mm&ektt* ratofeWjcir^HJi^attr^y* 

»«Ki«TBB3: ( I V) CcJ:orje«Sti51lftaWI» 

iftccH^iL/rjaawajH^oMr**?. ISA* 
**tf»^«. ®cc^i^/cit^^ s is 

ifi) ] x i o o (iv) 

7>^^A 4 Kffc^^A (V) , rt-fi/^2*<D* 
;^^A (V) r&& 0 7>^>M<blttt M 

{br>^> (ill), ®HbT>^*> (IV). K 
fbr>^> (v) , y#T>^>® ( i i I ) , r 
(v) , t>?-*>»t a (v) , 

M7>f^> (I I IK i&ltMitT (I I 

I ) , BSBfflHfcT>**:> (III), T>**><DT 

7>^>f^i^ci^r^, »SU<«S<fcT> 
^^e> (ill) 

[0 0 3 3 ] -*7<DtmtlsXti:* >-^i&tog^c 

^Mfcw i - 1 o 
*?g«&c ilM-f b7K^ * 0 X t> <£ I > ■ jABM t7KM/ - 

*wt«, BMttt. watts, ihml r. 



XL 

[0034] ##hb(d*> y ^mmmitTKonmm 

^^t^>»7>^»)A, »<br (ill) 
t^A, r>**>*^T*«^**£«BMb, *fc 

(*«Wb*3R««cJ:^r«ffiM{bL«^« (a) *» 
*/Sb©-=e;uJt«Sf*L<«0. 5-2r^^ 0 Btl 
[0 0 3 5 ] — ^*^»*^*^BWc»*CC»j»U 

£Ub©* % »* 0< « l 0«H±©*k:WIS*S4«i 
asWT3W4te»lftt^"rc^ il^jft (a) CC^y^r/jU 

M«#^CiW^5« I«»«RCtt5^3 0i 
I°/oW^K, fifCC»*U<«15-2 0Il%t* 

[0036] <iaitca>m«dxar»6nwii« 

tzmmcD&immAnumt 150-300 -c^ms 0 
<^fiRXfi>$g«xgr*f#6n/c^^^«^£*r-E> c 

*b<tt, ^Stt^*SfeiIS-&«C3W6>. 5 0 0-70 
0°C, »*L/<»5 7 0 — 6 7 0X;rSB6'r4C<b3&S'C 
££ Q SJ&BSH&SO. 5-5BffSSL *?*0<tel-3B$ 

rare**. ^tt^f^^cDM^s^, muBRattti- 

-casiffiLr 1 0 0 0 p p mtTF. »* 0< tt, 1 0 0 p 

li^tu«C^^H«T*fc«^««jIT'r2 0 0 °C-4 
2 0*C, ff^l<«2 50 9 C-3 5 0 4 Cri07>-5B$ 
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[0037] c©J:9K:Lr«*snfc5/y*ffl»ii«i 

■ttr^ttio- h y^«r. i/d^PA'>i/d^v^^ 
>*^*ftW{bS^r^^*ju#>M*I^^SR 

*/c«^ v >*»fflft«r>*Bl<b3 *r^iwn- 

[0 0 3 8] JSJCfi»«c«|&-r'SWR«i MX 

w-<yy^>tc*f-r5^uJ:b«o. 1-1. 5, tff&L 
<«o. 2-1. siccc«i&sn^^«» 
*©^n^->s/c«>r y^^^^ri^i/tbt*. 0. 

20 2 — 6. »£L<te0. 4-4r&£ 0 

[0039] mmmmitom^. sj£»cc«i&sns 

5H4KK$t<D y' p 7s > $ « 4 y y # > sett? & -t^it 
tt. 0. 1-10, JfJKWO. 1— 5-C*S. * 

4. JS^c^$ti7K^^y*p7N->^/c«^yy > ^> 

• fcWTS^Wfctt. 0. 1-70, ffiKttO. 5- 

4or^>^ o siSffi*«*ft*fH"CO. 01-iMPa, 

»£L<te:0. 1-0. 3MPa^^ 
[0 04 0] Kj£fflffi«3 5 0°C-6 0 0 °C, £?£U< 
30 «3 8 O'C— 4 7 0*Cr*S o fflOmmtO. 1-30 
(g's/ml), BSO<BO, 5-10 ( g • s / 
mDrt^ KJfctt, Hje*, SBftJ*. »«iflctt<b*se 

[0 04 1 ] 

*BWbKJ6* y , n^->co^bJ5^ll^r'HSBj'r4 0 
SWicte^r, ^o^OKIBfcci:^^ y h y ;U 

40 ^*U7S>$5{b^ (%) = [ (S:^L/ , cyP7A'>cr)^:;U 
tt) / («feb/c7*P^>©^JW ] x 1 0 0 

7^yo^ h y;uaiR* (%) = [ («ufcr^»;o 

x l 0 0 
[0 04 2] 

[Xtttti ] <WIS>«« Ol v 0 ,Sb 0 . n 
Nbo.o.oysio. (4 0ii%) 

7^^^r>i7>^^A [ (NH 4 ) 6 Mo 7 0 24 
50 -4H 2 0] 2 5 0 g, J Z^-rV'^W.T^*:-^ A 
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[ N H 4 V0 3 ] 4 9. 7g, WHtTZs**:ls ( I i 

i) [sb, o 3 ] 4 7. 5g»u, mrszm^x 

1 0 0°CT2Hm ^TVm%LLXJx.fc$&, CO) 

s o-cuc&ipu mtxtsv #^ws3 oir/o© 

s^i/Ar/A* (xy-f>>nN-30, BMffr^SS) £ 

3 3 6 g»l/c a l^PelS^LfcfJL 5M%ilI§{t 
*^*2 2 1 er^JJDO. 5 0 TCI mfflMftTZC t 
JcJ:otfiffil«fO, (a) £f#/c 0 C<D 

[0 04 3 ]-^ *120giCNb, O s Mt7 6 10 

StH, C 2 O, • 2H z O] 3 3. 7 gSrttJ*., »}¥ 

LT~*^ll¥4^£f#/c 0 ftfc^ * l l o o fffcJBW*^ 

y# (Txp^jl/2 0 0, B$rxa» ») 1 
0 1 g*8SflnU **^-rif-r5 0 0 0 r p mt3 

£j l ^CKH 1 *!**/ * a y« (at^WSWcc <£ r 
0/c*SS, 0. 0 5g/cra 3 r'^o/c e 

[0044] m~*7mmm*±.nm&m ( a > tc^fln 
#h«t, 5 0 "cr 3 0 »pa«» immnmz& 
□sjS2 3 o o c<tans^i 2 o-c<z>*fl=ria!*ur» 

/J«tt©ie«»#*#yfc 0 f#6nte(Kj6H»* 1 0 0 g * 
53egg«:3®»U §SM?tW6 0 0Ncc 
/m i n . ©MfctfXifciiT, 6 4 0 °CT'2 B$BBS&£L 

tti^ffiit (3 0 6WA^ r-U^^>T^ A 

p p mr* o/c a ig&HffiH^fl 1 

[0 04 5 ] <WLSSi^>^^^D^^^>^7 :r - 
^Oto^oWSf^h^-^ @§CD6P, gl 
ft35cm\ CARLO E R B AttS!) CC*BK0 . 
50 0g^i^ K^itO. lmmHgT'lW 

^Poros imeter 2 0 00 (CARLO E 40 
R B AttSJ) *«E*6 2 0 OObarl 

■Y^* h >2 0 0£rffil>T (ItlfL^T^ ; C y 1 i n d 
rical model. Pores average 
calc. mode ; Range/5 0%) Ro/c, 

[0 046] »btiitmmws9tomtmi\&&6ib 
t&*mi<\ i o o o t > h d - a«t (D^«a?Lg 
m& h m^m^mMcD^ f&o com 
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^) , ffl?Ug«*##fc. 19 1 KJg«»LS«ft3£<bffl 

[0047] <Mm^mKSF>j@^s'?-»mN (x - 

6 5 0, BSMStfmK) *JBl>f&* 1 5 0i%T%Lfm<O 

^l/c 0 h2-cctjw-^*«, &*%m LxRm&temm 

#>ofc 0 »^ ( = Stflctt J F/±*a j F-x 10 0) ©Iffi 
*R-t>^JH3»R-C*S*2oCcWtiS«<D 

« v Sft$oioM^it/ciAc, KffiK:i0*»n 

**1CC % ¥X^r0 2ic^L/Co 
[0 04 8] <SttS»J5£>S*a*2 4 . 4 6 c m 3 V 
&2>stXi/V>#- (IS2 1 mm) CC, H 7 CD (a) 
<D£ *> cc n - h *^cdt4(S#^ x y > ^-±ffi^6 3 

»BI^Xi/y>jr-K:Si8TS^ (b) cc 

*t<t5o^ v y zs*t-fPh is y *fif? 

SK«<D«*&^±L, S 7 CD ( c ) K^iTcfc^t*** 

^ ^^ffli^r * y > ^-cD±ffi^@x.rm^ 
titcts y ^ffl»)fcH««:BiJ¥«i r c i (,c£ o r ^> y #ffi 
f^flt^yx^y>^-^*L/c e c<dp^. yxsxy 
> y-cc««t^at> <k ^ ec u/co ^ x > y > ^-cd 

y>^-<DSS*?i< c<tccctor^*sn/c^y^e 

[0 04 9] <y*n^->cDT>' : e^(:J5J^iSil>S4^w 
= 0. 3 5 g^rtS4mmCDll^MSjS i i : ^^«L, 
J5jSiSfiT = 4 2 0 # C, 7'n^*> : T>^T : K« : 
^y ^A = 1 : 0. 7:1.7:5. 3<D*J\,tt<Dm& 
X/X«rSKjtF = 4. 0 (ml/min)tffiUc 0 CCD 

2. 1 ( = W/Fx6 0x 27 3/(2 7 3+T) x 
((P+0. 101) /0. 101)) (g • s/m 
1) T£>£ 0 J5^XCD^W«^>^^>^X^u^ h 
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[0 0 5 0 ] 

^*4^0PM^^/cD, m&fVJj 1 0 1 gKftxT 
2 0 2 g^, * 1 100 gWit2 2 5 0 g£fflC\ 

<m?mmfflm>mmm i offl?L^«^chfHi«cD77S 
[oo5i] <gJ±m$j^>^M i commas 

^#X£&£F = 4. 0 (ml/min)^b 
<nc5. 0 (m 1/m i n) TifcU &*&B$lffl* 1 . 7 

[0 05 2 ] 

[JtttMl ] <Mmnat>ttJiSA3&%tt01i iElcr* 

^3 3 6 g(cKAr6 7 3 g*ffli\ M^y^jmx 

^ffl^^^o/c«^^^l-CDM^PI^^S«UT, 

[0 05 3 ] <*jt»asce>iB»« 1 ©ajtsaceiB 

1 tc^To 
[0 05 4] 

[ tb«n 2 ] ffljas:^*5teM 1 1 m o x$> s y #iU5 

7K i o o 0 g- tetter l 8 6 o g *fflt^rHjg 

i ttc^zz.tcMftmmm 1 ottgiunt 
<M«9Bj«tt»>*«iwi i (Di^imim^ 
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[0055] <mtmmm>mmm 1 ©«jt«B«iH 

T % «^*/:**8WF = 4. 0 <m 1/m i n) <Dft*> 
9CC5. 5 (ml/min)t«USWI:l. 5 

(rs/mi)i Ltcumznmm i trac*iFF«: 

[0 0 5 6 ] 

[HJS0K3] <«B»SI18>fflJlJES;*iMo 1 V B .„ S b 
10 o.nNbo.^oySiO, (4 5*S%) rT^StiS^ 
y*fflJ*tt«K*^©<fc^{coriH»0/c 0 S-^jR (a) 

gmt3 8. 1 fir*, M^fkT>^^>4 7. 5g&C 
ttxt5 1. 6g^, 5»«%ilBWfc***2 2 1 ffCC 
K£T2 4 0g£, ^y#vOl/3 3 6 g&Cft>LT5 5 1 

7. 3srtctt*T2 2. 3g£, i^^K— tJcWI£J3 
3. 7*K:tt*.T4 3. 4g£ffit\ S6te-*:/JBitt 
jfttc 5 1 7 3. 3 2g £8§ttJU M 

20 ffl*> 'J ^7lS*4«©BJ18Cc*/c D . V io 1 0 1 g Cc 

ftit8 1. 5g^, *1 100gW-tx.T 1 0 5 0 g 

[0 05 7 ] <*Bfi J L«S»iS>3Q»« 1 OfflJLSBBWje 
Ltc a 

<mmmmmm>mmm 1 ow^sir^s^ 
<*Jtsws>iisi0i i a>*tt*»iS4ra«©56rffimt 

t. fi^*7X£jeSF = 4. 0 (ml/min) ©ftfo 
0 (m 1/m i n) rSfcO, S«B#|BS:l. 7 
(rs/ml) iBDSMrFK: 

[0 05 8] 

[*»W4J «S«SiS«f>«^5?;^ll^3 tmCXJb 
(a ) <DSaKCC*/c9 , t";*7vOl/5 5 1 gtCftfLX 4 

40 1 1 g*mi\ wmisvxj!mm<Dmwit<c$>tcK>. ma 

fVtrai. 5gicftitl23g^, *1 0 5 0 gtc 
(Ur 1 2 0 0 ? «Si^^«mfl3 OMKMK 

<M?mmM7B>nMVi 1 <DM?Lfmis4ia«o^£ 

[0 0 5 9 ] <MW^MtnR>Xttn 1 (DM^flSKIS 
50 i;bM*IiJ^U/c 0 ttflliSlOCTftLfc,, 
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i tc^-r. 

[0 0 6 0 ] 

[it««3 3 <tmvsm>mi3&&2mM3 tmc-c$> 

)l>5 5 1 gfcft«8 2 3 gr£fflt\ <M$i!h> '} ftMHM 

zm c > a hp -5 Bidktii 3 ©ftfc&ni* % jr« c r . 
<mjmmmm >mmm i omfusmms. t mmo^m io 
<mmmmwim>mmm i ©M^^ss«^<bin«©^ 
[oo6i] <*ttwj3£>ssEWwi i (omikmmmtfsi 

< ^n;0©7 >-=ett{fcSt&Klfc>» 6 ft /c Simeon 

1 (C^T. 
[0 06 2] 

[jyt^js ] <timmm>m&jZ&Mo*v a ., s b„.„ 20 

Nb 0 .„,O„/S i O, (5 011%) -CnkZtiZmm* 
'X<DJ:'ylcUxmtLtc. W&m (a) ommic&tc 

•3. MltT>?*ls4 7. 5gtCtt;tT4 5. 4g£. 
5*fi%jfi&{t*3R7k2 2 1 gr&CfU.T2 12g§, ~> 
■;*V;U3 3 6 glCR3LX6 7 2 g Srfflt, v S^S^U * 

J0S»«©»l»«:*te 9 . 'J*10U fcttiir 9 
9 g 7K 1 1 0 0 g (Cftx.r 1 3 0 0 g- fcffl^/diW 

<«B7L«8ISB£>*lt« 1 ©lffl?l#K«'J^£|sHf ©;frte 
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T»?lg8l*#«>fc. * 1 (aH?LS8t*iSOfc. 

[0063] <tm&imm>-9m.m 1 <Dtt80££H& 
<*j*®wj£>ss*« 1 ©*tt««je4ig*©;fr&-c* 

T. iI-&#;*£ijfcSF = 4. 0 (ral/min)(!)ttb 
0(C3. 0 <m l/m i n) rifcU «**B$|fl]«: 2 . 8 
(g-s/ml) t LtciUmtmmm I illlD&frTfc: 

[0 06 4] 

[tfc«W4] <*BKIBS!!>«JSRiC*^Ei6«5 4|3JOr* 
;U67 2 gK^tl 003gl;fflU. 8®Si<"J#/l*4 

<mmnm&m>mmm 1 ©«4^sis^<ti3j«i©*a 
<mtmmm>9mw 1 ©*Jts«ce<tig«©*j*T?* 

<-7-a/<>©T>*K{bJSlcEi«K>»6ti7cftB««:oi,> 

1 tc^T- 
[0 06 5] 
[tl] 
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[0 06 6] 

en 2 ] ^Sfe^ij i -cf#<=,ftfc-> y *ffl^fDWiojt^« 



40 *mdkmwn-?$>z> asm i 5 o«> . 

[03] 5S»J 2 -eff y *«^F«4«©jRa$ffl?L 

[0 4] tb«W i x-nhintciy y *ffi}#l4^©^aiffl?L 

[05] ib«w 2 -cnhfifciy <j xmmmvmmmii 
[06] tbt5f« 2 1?» e>nfc-> y *fis»«©^®!* 

[0 7] *Jt*©a93e*ffiOttl8H-C*4. 
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[03] 

Pore size distribution t twist) 
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Pore size distribution (twist) 
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[05] 



Pore size distribution (twist) 
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C 0 7 C 255/08 
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F A (##) 4C069 AA03 AA08 BA02A BA02B 

BB06A BB06B BC08A BC16A 
BC17A BC18A BC21A BC22A 
BC23A BC25A BC26A BC26B 
BC31A BC32A BC35A BC38A 
BC4QA. BC50A BC51A BC52A 
BC54A BC54B BC55A BC55B 
BC56A BC58A BC59A BC59B 
BC6CA BC62A BC64A BC66A 
BC67A BC68A BC70A BC71A 
BC72A BC75A BD03A BO07A 
CB10 CB17 CB54 DA06 DA07 
DA08 EA01X EA01Y EA04Y 
EB18X EB1SY EC06X EC06Y 
EC20X EC21Y FA01 FB30 
FC07 FC08 

4H006 AA02 AC 54 BA12 BA13 BA14 
BA30 BA55 BA56 BA81 BA85 
BB61 BC13 BC32 BC37 QN24 

4H039 CA70 CC90 
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